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FOR EvlORD 

The Davis-Dolwig Act (Sections 11900-11925 of the California Water Code) 
declares that recreation and fish and wildlife enhancement costs of State 
water projects benefit all of the people of California and are to be borne 
by them. The Act also provides a procedure through which the Department 
of Water Resources will be reimbursed for those recreation and fish and 
wildlife enhancement expenditures that are financed by project funds. The 
Department is to annually report such expenditures to the Legislature. If 
the Legislature approves the reported costs, a like amount of the State's 
tideland gas and oil revenues will be released to the Department from a 
continuing $5,000,000 annual appropriation of tideland revenues which has 
been authorized specifically for that purpose (Public Resources Code Sec­
tion 6217). 

This constitutes the Department's 1977 report to the Legislature in com­
pliance with the above requirement. An additional $109,743 for recreation 
and fish and wildlife enhancement is reported herein. This amount con­
sists of $403,976 for specific land for recreation, less $294,233 for joint 
costs of the State Water Project. The additional amount is mostly due to 
costs incurred in 1976 and interest accrued during 1976 On recreation costs 
not yet reimbursed by the continuing annual appropriation. The Department 
requests that the additional amount be approved. 

Included in this report is the revised derivation of allocation percentages 
for the California Aqueduct from the Sacramento-San Joaquin Delta to the 
Dos Amigos Pumping Plant. 

~~.~ 
Ronald B. Robie, Director 
Department of Water Resources 
The Resources Agency 
State of California 
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REPORTING OF RECREATION AND FISH AND 
WILDLIFE ENI--lm:EJVENT COSTS 

Section 11912 of the California ~ater Code assigns to the Department of Water 
Resources the following responsibilities: 

it shall ix the JutJ ci the Depa:rtment to repor;;: annually to 
tize Legis latur .. the costs, i;' an!;', which the de-pa:rtment has 
a Hocate.:: to recreatiOY. cmd fish and u::i ldl ire enhancer.;ent for 
eaCtl j'acil:td oj' any state water project. The depa:rtl?1ent srdlH 
.::. lso l'eport to the Legis lature anit i'evisions which the Depa:rt­
ment makes in such allocations. 

:'he J,,;:ar:nent shall submit each such cost allocation to the 
uepa:r'tme>zt 0:' Navigation c:nd Ocean Development, to the Depart­
ment 0;' Pa:r'ks anc! Reci'eatl:on, anc to the Depa:rtment oj' Fish and 
Car;e. The Department of Navigation c:nd Ocean Development, the 
Z.et'c::t'tment 0;' Pa:rks and Recreation, and the Department of Fish 
w!.i Ga:rr.e sna rr file L:i th the Depa:rtr.;ent of i·,tater Resources their 
!..'r'itten corr:ments u::ici: r'espect to each such cost allocation, 
whi2i: L;)'itten cocrnents shaH be indudec:.' in the re/Jort required 
oJ tizis section. 

It shc:H also be the dutj of the depa:rtment to report to the 
LiJ'.;'is ra ture on anj exre~:di tur'e of fur.ds for acquiring rights­
o."-W<1Y, easel";ents and p'operty pursuant to Section 346 for 
r,:ci'eation cie;Jelopment associated with such facilities .... 

This appendix constitutes the Department's 1977 report as required by Section 
11912. 

For brevity, "fish and wildlife enhancement" is hereafter referred to as 
"enhancement". The Department's cost allocations treat recreation and en­
hancement as one combined purpose of the State Water Project. 

Organization of Report 

The costs of State Water Project fa­
cilities which the Department has 
allocated to recreation and enhance­
ment through December 31, 1976, are 
shown in Table 1, pages 6 and 7, tr­

gether with expenditures for acquir­
ing rights of way, easements, and 
property for recreation development 
associated with such facilities. Ta­
ble 2, on pages 12 and 13, details 
the accrued interest charges that 
are included in the costs shown in 
Table 1. 

The notes to Table 1, on pages 8 
through 11, contain an explanation of 
the Department's procedures for re­
porting recreation and enhancement 
costs, a description of how the amounts 
shown in the Table are calculated, 
and a reconciliation of significant 
changes from costs shown in previous 
reports. 

A revised derivation of allocation,per­
centages for the California Aqueduct, 
Delta to Dos Amigos Pumping Plant is in­
cluded in this report. The derivation of 
allocation percentages indicated for joint 
capital costs of those multipurpose facil­
ities listed in the upper portion of 
Table 1 (except Delta to Dos Amigos Punp­
ing Plant,which is reported herein) have 
been described in previous reports. Copies 
of those descriptions are available on 
request to the Department. 

A summary of allocation percentages is 
shown on page 14, including illustra­
tive allocation percentages for facili­
ties which have not been reported. 

Included at the end of this report, are 
comments by the Department of Navigation 
and Ocean Development, the Department of 
Parks and Recreation and the Department 
of Fish and Game. 
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TYI'£ OF COSTS, PROJECT FACILITY, 
AND SOURCE OF FUNDS 

1952-

1 1963 

JOINT CAPITAL COSTS ALLOCATED TO RECREATION 
AND ENHANCEMENT: (b 

Frenchman Dam and Lake (76.5%) 
California Water Resources Development Bond Fund -132 
All other funds 2,429,056 

Subtotal 2,428,924 

AnteloEe Dam and Lake (100.07.) 
California Water Resources Development Bond Fund 25,021 
All other fund"s 3,662,672 

Subtotal 3,707,69J 

Grizzlz: Vallez: Dam 2nd Lake Dr!vis (94.9%) 
California Water Resources Development Bond Fund 20,100 
All 0 ther funds 221,001 

Subtotal 241,101 

California Agueduct! Delta to Dos Amigos P.P. 0.4%) 
California Water Resources Development Bond Fund ·216,536 
All other funds 1. 262, 309 

Subtotal 1,.478,847 

Oroville Division (.2.9%) 
California Water Resources Development Bond Fund 29,368 
All other funds 2,776,610 

Subtotal 2,605,978 

Del Valle Dam and Lake Del Valle (46.0%) 
California \~ater Res'ources Development Bond Fund 24,343 
All other funds ~ 

Subtotal 620,917 

TOTAL 11,283,460 

SPECIFIC COSTS OF ACQUIRING LAND FOR RECRt::ATlON 
DEVELOPHENT: (c 

Frenchman Dam and lake 
California Water Resources Development Bond Fund -464 
All other funds ~ 

Subtotal 49,178 

Grizzlx Vallez: Dam and Lake Davis 
California Wa ter Resources Development Bond Fund 519 
All ocher funds ~ 

Subtotal 5,762 

Oroville Division 
California Wa ter Resources Development Bond Fund 19,044 
All 0 cher funds ~ 

Subtotal 265,~11 

Del Valle Dam and Lake Del Valle 
California h'ater Resources Development Bond Fund 791 
All other funds ~ 

Subtotal 31,578 

San Luis Darn and Reservoir! O'Neill Forebaz: and Los 
Banos Reservoir 

California Water Resources Development Borid Fund -13,825 
All other funds ~ 

Sub total 149,794 

f.!.lifox:~J.~ Aguc;duct 
California water Resources Development Bond Fund ; -26',082 
All other funds 109.219 

Subtotal 63,137 

Castaic Dam and Lake 
California Water Resources Development Bond Fund 603 
All other funds -.2...§22 

Subtotal 10,2d2 

Cedar serings Dam and Silverwood Lake 
California ""ater Resources Development Bond Fund 90,854 
All other funds ~ 

Subtotal 135,867 

Perris Dam and Lake Perris 
California. ""ater Resources [)eve!opment Bond Funu 405,71J 
l\l1 other funds 2)4,997 

Subtotal 640,710 

Abbe:z: Brid~e Dam and Reservo! r 
California ""ater Resources Development Bond Fund 
All other funds --..2...2.!.!> 

Subtotal 9,916 

TOTAL 1,401,635 

TOTAL RECREAT llH\ tlliD ['flA~CEME"T COSTS 
California ""ater Resources Development Bond Fund 792,391 
All other funds 11,092,704 

GH.A!\D TuTAl 12,685,095 

Footnotes a-g are presented on pages 8 through 11, 
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(Reported to the California Legislature in 
(in 

U! SllL;KSJ::N1:.NTS, 

1964 \ 1965 1 1966 1 1967 1 1968 
1 

1969 ·1 1970 

4,639 4,451 16,916 65,092 2,209 48 I, JJ9 
-216 -5. 6 SIS 1,197 264 

4.421 4,446 16,924 65,092 2,724 1.245 1,60J 

490,306 259,596 36,676 151,356 18,420 9, B37 19, LJ9 
18,631 145 12 2 21,504 207,418 ',010 

509,137 259,743 36,666 151,35B 39,924 217,255 24,249 

484,442 930,749 1,700,233 4d8,205 173,312 23,5U2 5,976 
. -3,394 ~ -~ 12,395 13,025 157,206 b2,218 
481,048 934,717 1,736,095 500,600 lU6,337 180,708 68,196 

932,606 1,534,421 I, n7 ,861 1,479,784 261,814 75,U35 87, 7~u 
260,290 -13,696 ~ ~ 241,128 206,413 ~ 

1,212,696 1,520,725 1,982,735 1,504,485 5U2,942 281,448 135,369 

1,151,063 962,834 2,247,395 1,335,209 86,993 26,247 7,bU5 

---=2...lli. ~ ~ ---11...J..J..! 321,811 87,540 17,785 
1,144,649 998,943 2,266,003 1,372,983 408,804 113,787 25,390 

402,502 738,461 2,923,153 5,529,695 639,484 3,907 2U,726 
-2,542 130 ~ ~ 1,026,256 84,945 45,22U 

399,960 738,591 2,925,913 5,917,543 1,865,740 88,852 65,946 

3,752,311 4,~57,165 8,964,358 9,512,061 3.006,471 883,295 320,753 

696 642 1,504 521 162 28 182 
1 223 74 
~ --grr --r;sDZ' --s2l -m ---roI --riIT 

27,998 4,147 19; 086 .164,796 -13,724 324 625 
. 3 

26,001 ~ 19,066 164,798 -13,724 ---rn ~ 

232,053 551,385 i,038,217 34,027 -1,484 -6,886 4,160 
-24,059 -4,549 ---=hll.§: -34,911 80,622 34,685 ~ 
207,994 546,636 1,034,269 -8~4 79,136 27,799 9,087 

24.212 70,463 8,561 489,259 -147,869 -1,490 1,629 
94 -652 227 960 190 

24,306 69,6B. - 8,561 489,259 "147,642 ---:-sTu -1,819 

_20,425 '82,710 171,317 5,875 1,950 1,U47 47,115 
-3,924 -4,378 ...&ill. -1, 068 .~ ~ -l72 

-24,349 78,332 210,036 4,607 4,6J) 2,179 46,843 

19,483 580,372 13,287 224,898 71,036 67,887 475,171 

.-:.L.lli -614 -71' -80 9,021 17.SUH ~ 
18,212 '579,758 IT.2i6 224,818 60,057 85,395 478,152 

29,708 396,203 492,805 915,109 -18,073 -44,600 22,812 
831 -75 ~ ~ ~ 

30,539 398,203 492 ,80S 913,034 20,679 -37,562 l3,H41J 

18,469 68; 949 64,091 43,779 )2,470 36,168 
-211,152 322,523 27, U54 

18,469 -88,949 64,091 -167,373 J54,993 63,222 

-27,827 -25,390 -13,8~4 2U t 994 492, S81 -1,943 4 ,19~ 

-27,827 -25,390 ~1 J ,884· 20,994 
3,721,737 -333,922 

4,195 4,214,618 -)")5,865 

9 
5 

---5 ---9 

257, 57~ 1,670,617 1,854,582 1,8h3,438 4,076,771 %,835 627. YO:' 

),751,456 6,111,524 10,672,098 10, YbM. 913 1.81u,d9U 185,41) 734,044 

258,433 16, 25~ 146,Rl12 416,586 5,l72.352 794,717 l14,IJ74 

4,009,889 6,127,782 10,818,940 11,395,499 7,U83,242 98U,13U ~41:1. 7lH 



Response to Water Code Section 11912) 
dollars) 

BY CALENDAR YEAR 

1971 I 1972 I 1973 I 1974 I 1975 I 1976 

7,207 1,236 
234 1,603 976 1,268 481 1,112 

7,441 2,839 ---m 1,268 --.eI 1,112 

24,365 1,605 
...1.....Qil. ..b.Q22. 1,423 1,950 740 2,116 
27,408 3,702 1,423 1,950 -740 2,116 

9,624 1,662 
753 2,619 24,158 45,689 84,784 ..1b.ill. 

10,377 4,281 24,158 45,689 84,784 21,445 

21,496 23,182 -308 -388 -262 -205 

~ 12,466 17,542 25,436 33,804 45,265 
26,130 35,648 17,234 25,048 33,542 45,060 

7,718 4,652 -37 -42 -18 -IS 

~ 10,758 23,480 26,450 28,993 29,145 
12,918 15,410 23,443 26,408 28,975 29,130 

23,887 40,249 
21741 6,686 ....2..1.ll 116,009 -1.....Q.i?. 12,619 

26,628 46,935 9,715 116,009 8,047 12,619 

110,902 108,815 76,949 216,372 156,569 111,482 

108 
7 

'---rrs 

343 

~ 

10,135 -509 -74 -87 -53 -22 
4,437 3,347 1,452 1,204 -1,752 1,382 

14,572 2,838 1,378 1,117 -1,805 1,360 

600 39 
159 758 ...b.QE 820 403 43 
~ ~ 2,017 -siO ---ro3 --4-3 

1,965 116,804 
470 -42,650 19,103 118 508 432 

---z;43s 74,154 19,103 ----us -sos ---rn-

-9,714 -160,306 -8,966 
...!:..,!ill 145,743 44,911 17,976 63,866 852 
-5,637 -14,563 35,945 17,976 63,866 ---s52 

17,483 32,058 -233 -23-2 -108 
-1....ill. 23,411 17,485 .~ 72,387 ..1...ill. 

25,293 55,469 17,252 896 72,279 9,252 

19,633 24,038 
-12,302 24,328 12,236 28,345 ~ ...i..ill 

7.331 48,366 12,236 28,345 9,799 4,759 

2,600 -1,300 
130 -1,300 

---z;6OO -1,300 ---r3O -1,300 

47,811 165,761 88,061 47,972 145,050 16,698 

137,450 83,410 -9,618 -749 -441 -242 
21,263 191,166 174,628 265,093 302,060 128,422 

158,713 274,576 165,010 264,344 301,619 128,180 

TOTAL Add: TOTAL COMPARISON WITH COSTS 
DISBuRSE- INTEREST COSTS PREVIOUSLY REPORn:D 

MENTS ACCRUALS REPORTE!) 
THRU THRU THRU THRU 

lNCROASE 1976 1976 1976 1975 

103,007 I,B05 104,812 104,785 27 
2,436,489 2,436,489 2,435,150 ...b.]11 
2,539,496 1,805 2,541,301 2,539,935 1,366 

1,036,423 98,378 1,134,801 1,134,681 120 
3,946,963 J,946,963 3,944,414 ...bill.-
4,983,386 98,378 5,081,764 5,079,095 2,669 

3,837,807 400,583 4,238,390 4,238,055 335 
~ ~ ~ 28,014 
4,519,536 400,583 4,920,119 4,891,770 28,349 

6,559,274 861,078 7,420,352 7,585,577 -165,225 
2,242,835 2,242,835 2,227,001 15,834 
8,802,109 861,078 9,663,187 9,812,578 -149,391 

5,858,972 1,698,554 7,557,526 7,589,889 -32,363 
3,414,049 3,414,049 3,386,633 27,416 
9,273,021 1,698,554 10,971,575 10,976,522 -4,947 

10,546,407 4,055',616 14,602,023 14,754,809 -152,786 
2,297,008 2,297,008 2,316,501 -19,493 

12,843,415 4,055,616 16,899,031 17,071,310 -172,279 

42,960,963 7,116,014 50,076,977 50,371,210 -294,233 

3,379 134 3,513 3,513 
4.9,947 ~ ~ 
53,326 ----r34 53,460 53,460 

204,116 15,096 219,212 219,198 14 

-2....lli. 
----r5,096 

-2....lli. -2....lli. --1-4-209,362 224,458 224,444 

1,879,906 625,751 2,505,657 2,488,156 17,501 

~ ~ ~ ...hill 
2,209,130 625,751 2,834,881 2,815,583 19,298 

446,215 234,002 680,217 689,117 -8,900 

~ ~ ~ 51,308 
481,821 234,002 715,823 673,415 42,408 

394,533 155,183 549,716 479,667 70,049 
~ ~ ~ -1,549 

569,025 155,183 724,208 655,708 68,500 

1,247,066 646,205 1,893,271 1,794,985 98,286 
~ 414,118 ~ -2,117 
1,661,184 646,205 2,307,389 2,211,220 96,169 

1,845,535 1,009,105 2,854,640 2,734,368 120,272 
~ ~ ~ 96,350 
2,040,261 1,009,105 3,049,366 2,832,744 216,622 

418,451 219,649 638,100 593,554 44,546 
250,603 ~ 375,404 -124,801 
669,054 219,649 888,703 968,958 -80,255 

856,039 500,890 1,356,929 1,299,655 57,274 
3,621,642 3,621,642 3,637,696 -16,054 
4,477,681 500,890 4,978,571 4,937,351 4~, 220 

9 9 9 
~ ~ --2..El 

9,930 9,930 9,930 

12,380,774 3,406,015 15,786,789 15,382,813 403,976 

35,237,139 10,522,029 45,759,168 45,710,018 49,150 
20,104,598 20,104,598 20,044,005 60,593 

55,341,737 10,522,029(d 65,863,766(· 65,754,023(f 109,743 (g 

7 
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Notes to Jahle 1, Pages 6 and 7 

a) Recreation and enhancement costs 
herein refer only to these capital 
costs of multipurpose facilities of 
the State Water Project that ~re 

allocated to recreation and enhance­
ment and/or of lands that are ac­
quired for associated recreation de­
velopment. These costs are budgeted 
by the Department of Water Resources 
from funds that are available to the 

Type of Recreation and Enhancement 
Costs Not Reported in Table 1 

Department for financing construc­
tion costs of the Project; 

The remaining recreation and enhance­
ment costs of types not reported 
herein are budgeted by several state 
departments and are financed by ap­
propriations from a variety of funds. 
These costs and appropriations are 
summarized below: 

General Fund Appropriations, 
unless otherwise noted 

1977-78(a 1976-77(b 
Total 

1962-63 thru 
1977-78(c 

Allocated operation, maintenance, 
and replacement costs of multi­
purpose facilities $1,795,000 $1,780,000 $10,552,000 

Capital costs of recreation develop­
ments other than for land 
acquisition $3,393,000(d $8,566,000(d $83,856,000(e 

Operation, maintenance, and replace­
ment costs of recreation develop­
ments $4,278,000 $3,363,000 $16,986,000 

a) Proposed amounts 1-n Governor's 
budget. 

b) 1976-77 budgeted amount. 
c) Actual thru 1975-76 plus a) and b). 
d) 'Total amounts are from the Recrea­

tion and Fish and Wildlife Enhance­
ment Fund. 

Allocated operation, maintenance, and 
replacement costs of multipurpose 
facili ties are budgeted by the Depart­
ment of Water Resources and have been 
financed by annual appropriat,ions 
from the General Fund. Capital costs 
(other than land acquisition costs) 
and operation, maintenance, and re­
placement costs of recreation develop-

b) Joint capital costs allocated to 
recreation and enhancement are based 
on the Department's derivation, for 
each multipurpose facility of the per­
centages of the total j oint costs that 
are attributable to each included pur­
pose. These derivations are based on 
the application of. conventional cost 
allocation methods which weight the 
estimated costs to be incurred and 
benefits to be realized during a 50-
year period of analysis. Allocated 

e) Includes $1~236~000 from the Harbors 
and Watercraft Revolving Fund~ 
$200~ 000 directly from the Highway 
Users Tax Fund~ and $65~317~000 from 
the Rec1'eation and Fish and Wildlife 
Enhancement Fund. 

ments are budgeted by the Department 
of Parks and Recreation -~ except 
that the costs of boating facilities 
are budgeted by the Department of 
Navigation and Ocean Development. 
Costs of enhancement developments 
are budgeted by the Department of Fish 
and Game. 

costs reflect the application of 
these percentages to the actual cap­
ital costs incurred for the facility 
as accounted by the Department. 

Costs allocated to recreation and 
enhancement generally are first re­
ported in the year following the 
year construction of a facility is 
complete. However, these allocated 
costs may be subsequently changed 



due to either the adjustment of ac­
counted capital costs or the revi­
sion of allocation percentages. 

The allocation percentages of a fa­
cility may be revised if it can be 
formally demonstrated that such re­
v~s~on is warranted due to substan­
tial changes in the supporting fac­
tors to the previous derivation. 
Such demonstration could include the 
finding that (1) funds are not forth­
coming for financing the costs of 
planned recrea tion developments, with 
resultant decreases in projected 
recreation benefits and costs, (2) a 
change in cost allocation method would 

plfoduce more equitable results or (3) 
actual visitor days of use had sub­
stantially increased or decreased from 
the previous projections resulting in 
a change in projected benefits. 

The tentative schedule shown below 
indicates the times when allocated 
costs of each State Hater Project 
facility will be first reported and 
when the factors which support the 
derivation·of allocation percentages 
will be periodically reviewed for sub­
stantial changes. Revised allocation 
percentages for t;he California Aque­
duct, Delta to Dos Amigos Pumping 
Plant are included in this report. 

TENTATIVE SCHEDULE FOR REPORTING AND REVIEW 
OF COST ALLOCATIONS 

Year 
Allocation 

Project Facility to be 
Initially 

Year Supporting Factors 
to be Reviewed 

For Substantial Changes 

Reported _78 79 8D 81 82 83 84 85. 86 87 

Frenchman Lake 1965 x x 
Antelope Lake 1966 x x 
Lake Davis 1968 x x 
Abbey Bridge Reservoir (b 

Dixie Refuge Reservoir (b 

Oroville Division( d , 1971 x x 
Delta Facilities 1982(C x 
North Bay Aqueduct 1980 x 
South Bay Aqueduct 

(Lake Del Valle) 1973 x x 
California Aqueduct, 
Project Conservation 
Facili ties: (d 1970 

Bethany Reservoir x x 
San Luis Reservoir x x 
O'Neill Forebay x x 
Los Banos Reservoir x x 
Aqueduct Developments x x 

California Aqueduct, 
Project Transportation 
Facili ties: 1978 

Pyramid Lake x 
Castaic Lake x 
Silverwood Lake x 
Lake Perris x 
Aqueduct Developments x 

a) Reviews would continue ~n the pattern indicated. 
b) Delayed indefinitely. 
c) Construction schedule tentati.ve and subject to rev1.:sion. 

x 

- x 
x 
x 
x 
x 

d) Will include an evaluat·;:on of an allocation of conservation facility costs 
to recreation and other purposes in Sacramento-San Joaquin Delta. 

9 
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c) Specific costs of acqulrlng lamil 
for recreation developments are in­
curred by the Department under the 
authority of California Water Code 
Section 346. The Department pur­
chases recrea tion lands concurrently 
with lands needed for multipurpose 

facilities in order to decrease the 
total land costs of the Project and 
to acquire property in an orderly 
manner. Recreation lands acquired 
for each project facility through 
December 31, 1976, are summarized 
below. 

SUMMARY OF RECREATION LAND ACQUISITIONS(a 
(in acres) 

(~etric conversion: acres x 0.40469 = hectares) 

Proj ect Facility 
\Acquired\ To be 

(b Acquired 
\Federal \ 
Lands(a Total 

Frenchman Lake 719 0 0 719 
Antelope Lake 1,342 0 0 1,342 
Lake Davis 733 0 0 733 
Oroville Division 2,576 0 212 2,788 
Lake Del Valle 1,206 0 0 1,206 
San Luis Reservoir and O'Neill Forebay 2,518 0 0 2,518 
California Aqueduct (excluding reservoirs) 1,664 (d 0 1,664 
Castaic Lake 1,915 0 577 2,492 
Silverwood Lake 304 0 2,919 3,223 
Lake Perris 4,343(e 123 0 4,466 

a) InaZudes reareation Zands for onZy those projeat faaiZities with an 
estabZished reareation Zand use and aaquisition pZan. 

b) Costs of aaquiring these Zands are shown in TabZe 1. 
a) These Zands are presentZy being Zeased from the Federal Government 

at a nominal aost to the State. 
d) Additional land needs are to be identified by future studies. 
e) Lands aaquired reduaed to usable aareage. 

The Department reports the annual 
expenditure of proj ect funds for ac­
quiring all recreation land in the 
year following the expenditure. The 
costs of such lands generally are 
established when acquired and are 
not affected by allocation percent­
ages for the associated multipurpose 
project facility. However, the re­
ported costs of certain lands may be 
subsequently revised due to receipt 
of certain revenues (such as federal 
grants and miscellaneous income from 
right-of-way sales) or due to mo~­
ification of the recreation land use 
plan. 

The amounts to be reported in future 
years will include credits for any re­
duction in previously rej)orted costs, 
together with appropriate interest 
income thereon. If recreation land 
is sold or if grants are received, 

the amount of the receipt will be re­
ported as a negative cost of the 
facility the year received. If recre­
ation land is reclassified as mtil ti­
purpose project land, the original 
purchase price, together with appro­
priate interest income thereon, will 
be reported as a negative expendi­
ture for specific land costs and an 
appropriate amount will be added to 
the joint capital costs allocated to 
recreation and enhancement for the 
associated facility. 

The costs of acquiring recreatidn 
land include the salaries of depart­
ment personnel who are engaged in 
recreation land acquisition activi­
ties, together with indirect costs 
that are distributed on the basis 
of direct salaries. 



d) Interest accruals are calculated 
as shown in Table 2. Interest charges 
are accrued only on the portion of 
annual disbursements financed by the 
California Water Resources Develop­
ment Bond Fund (proceeds from the sale 
of Burns-Porter Bonds) and cease when 
such disburseinents, together with cu­
mulative interest accruals thereon, 
have been reimbursed. Calculations 
are based on the weighted average 
interest cost.s of Burns-Porter Bonds 
sold to date (4.377 percent for the 
$1,560,000,000 in bonds outstanding 
as of December 31, 1976). This rate 
differs from the "project interest 
ra~e" under the Project's water sup­
ply contracts in that interest costs 
on revenue bond sales are not included. 

As of December 31, 1976, a total of 
$55,000,000 had been reimbursed to the 
Department under the continuing annual 
$5,000,000 appropriation (thru fiscal 
year 1976-77) of State tideland oil 
and gas revenues, au thorized by Calif­
ornia Statutes of 1966, First Extra­
ordinary Session, Chapter 27. With 
no allowance for future interest, re­
imbursement of the increased amount 
of costs reported herein would cover 
annual appropriations in the full a­
mounts for 1977-78 and 1978-79 to­
gether with $863,766 of the ~ppro­
priation for 1979-80. 

The amounts reported to da te do not yet 
include an allocation to recreation 
and fish and wildlife enhancement in 
the Sacramento-San Joaquin Delta. 
(The tentative schedule on page 9 
shows 1982 as the year in which such 
an allocation will be initially re­
ported for Delta Facilities and the 
year 1978 when this will be reflected 
in a revised Oroville allocation.) 

e) The Department requests that this 
total increased amount of reported 
costs be approved by the Legislature. 

f) Costs previously reported are as 
shown in Table 1 (pages 4 and 5) of 
Appendix D to Bulletin 132-76. Such 
costs were approved by California Stat­
utes of 1976, Chapter 559, and were 
based on the Department's accounting 
records as of December 31, 1975. The 
average interest cost on Burns-Porter 
Bond sales was then 4.374 percent. 

g) Reasons for cost increase are out­
lined below: 

o Additional disbursements 
during 1976 for recreation 
lands for joint capital 
costs allocated to recrea-
tion and enhancement ••.... $ 128,000 

o Additional accrued interest 
on recreation not yet reim­
bursed by the continuing 
$5,000,000 annual appropria­
tion due to an addi ti"onal 
year of accrual (1976) .... $ 261,000 

o Adjustment in costs of Del 
Valle Dam and Lake, Castaic 
Dam and Lake, Cedar Springs 
Dam and Silverwood Lake, and 
Perris Dam and Lake due to 
reallocation of open-space 
land grants •............•. $-102,000 

o Adjustment in costs of San 
Luis Dam and Reservoir and 
O'Neill Forebay resulting 
from recalculation of State 
and Federal shares of speci-
fic recreation land costs •. $ -25,000 

o Additional costs associated 
with" California Aqueduct 
land parcels deeded to the 
Department of Fish and 
Game ........••.........•.. $ 17,000 

o Adjustment in costs of the 
California Aqueduct from the 
Delta to Dos Amigos due to 
revising the cost alloca-
tion .....••....••••....••. $-175, 000 

o Adjustment in costs of Grizzly 
Valley Dam and Lake Davis·for 
1975 due to late reporting 
of litigation costs •...... $ 7,000 

o Adjustment in costs of the 
Oroville Division for 1975 
due to reallocation of 
litigation costs .......... $ -2,000 

o Net retroactive accounting 
adjustment on costs reported 
prior to 1976 ............. $ 1,000 

TOTAL INCREASE ....•...•... $ 110,000 
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YEAR ITEM 

1952-72 a. Disbursements 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

b. Reimbursement 1967 thru 1971 applied to:. 
1. Calif. Water Resources Development Bond Fund 
2. All "other funds 

c. Interest accrued to end of 1972 

1973 d. Beginning-of-year balance to be reimbursed: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

e. Disbursemen ts during year: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

f. Reimbursements during year applied to: 
1. CaLiL Water Jtesources Development Bond Fund 
2. All other funds 

g. End-of-year balance, without interest for: 
1. Calif. Wa ter Resources Development Bond Fund 
2. All other funds 

h. Interest accru"al on average bala"nce of del) & gel) 

1974 i. Beginning-of-year balance to be reimbursed: 
1. Calif. Water R"esources Development Bond Fund 
2. All other funds 

j. Disbursements during year: 
1. calif. Wa ter Resources Development Bond Fund 
2. All other funds 

k. Reimbursements d:uring year applied to: 
1. Calif. Water Resources Development Bond Fund 
2. All -=!ther funds 

1. End-of-year balance, without interest; for: 
1. Calif. Wa ter Resources Development Bond Fund 
2. All other funds 

m. Inte~est accrual on average balance of 1(1) & 1(1) 

1975 n. Beginning-of-year balance to be reimbursed: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

o. Disbursements during year: 
1. Calif. Water Resources Develo"pment B"ond Fund 
2. All 0 ther funds 

p. Reimbursements during year applied to: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

q. End-of-year balance, without interest for: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

r. Interest accrual on average balance of n(l) &- q (1) 

1976 s. Beginning-of-year b~lance to be reimbursed: 
1. Calif. Water Resources Devel,opment Bond Fund 
2. All oth~r fUI'!q~ 

t. Disbursements during year: 
1. Calif. Water Resources Development Bond Fund 
2. All ot"her funds 

u. Reimbursements during year applied to: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

v. End-of-year balance, without interest for: 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

w. Interest accrual on average balance of s(l) & vel) 

SUMMARY: x. Beginning of 1977 balance to be reimbursed: 
1952 thru 1. Calif. Water Resources Development Bond Fund 
197& 2. All other funds 
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Total 

y. Disbursements, 1952 thru 1976 
1. Calif. Water Resources Development Bond Fund 
2. All other funds 

Total 

z. Reimbursements applied thru 1976 to: 
1. Calif. Water Resources Dev~lopment Bond Fund 
2. All other funds 

Total 

TOTAL INTEREST ACCRUALS, n52 THRU 1976 

Frenchman 
Dam and 
Lake 

103,007 
2,432,652 

104,811 
2,432,652 

1,805 

976 

1 
976 

1,268 

1,268 

481 

481 

1,112 

1,112 

103,007 
2.436.489 
2,539,496 

104,812 
2,436,489 
2,541,301 

1,805 

(in dollars 
JOINT CAPITAL COSTS ALLOCATED TO RECREATION AND ENHANCEMENT 

Antelope 
Dam and 

Lake 

1,036,423 
3,940,734 

1,134,792 
3,940,.734 

98,378 

1,423 

9 
1;423 

1,950 

1,950 

740 

740 

2,116 

2,116 

1,036,423 
3,946,963 
4,983,386 

1,134,801 
3,946,963 
5,081,764 

98,378 

Gr:f.'zzly 
Valley 
Dam and 

Lake 
Davis 

3,837,807 
505,653 

4,238,386 
505,653 

400,583 

24,158 

4 
24,158 

45,689 

45,689. 

84,784 

84,784 

21,445 

21,445 

3,837,807 
~ 
4,519,536 

4,238,390 
~ 
4,920,119 

400,583 

California 
Aqueduct !Jel Valle 
Delta to Oroville Dam and Total 

Dos Amigos Division Lake 
P. P. Del Valle 

6,560,437 5,859,084 10,540,407 27,943,lb5 
2,120,788 3,305,981 2,150,618 14,456,426 

7,421,425 
2, 12P, 788 

861,076 

88 

-308 
17,542 

-220 
17,542 

-388 
25,436 

-386 
25,436 

-262 
33,804 

-262 
33,804 

-205 
45,265 

-205 
45,265 

6,559,274 
2,242,835 
8,802,109 

7,420,352 
2,242,835 
9,663,187 

861,078 

7,455,021 
3,305,"981 

1,696,308 3,063,635 

20,354,435 
Il,305,dOd 

6,121,785 

100,371 13,610,042 13,710,515 

-37 
23,480 

100,334 
23,480 

2,197 

2,150,618 2,150,bl0 

9,715 

4,059,929 

Y,550,113 
2,160,333 

506,860 

-345 
77,294 

4,160,057 
67,579 

9,550,113 
2,160,333 

509,059 

2,197 10,056,973 10,059,172 

-42 
26,450 

2,155 
26,450 

48 

48 

-18 
28,993 

30 
28,993 

-15 
29,145 

-14 
29,145 

5,858,972 
3,414,049 
9,273,021 

7,557,526 
3,414,049 

10,971,575 

1,698,554 

2,160,333 2,160,333 

116,009 

4,886,603 

5,170,370 
2,276,342 

333,250 

5,503,620 
2,276,342 

8,047 

4,853,022 

650,598 
2.284,389 

134,685 

785,283 
2,284,389 

12,619 

785,283 
2,297,008 

17,186 

17,186 

17,186 

10,546,407 
2,297,008 

12,843,415 

14,584,837 
2,297,008 

16,881,845 

4,055,616 

-430 
216,802 

4,888,372 
100,793 

5,170,370 
2,276,342 

333,298 

5,503,668 
2,276,342 

-280 
156,849 

4,852,7"0 
148,802 

650,598 
2,284,38Y 

134,686 

785,284 
2,284,38Y 

-220 
111,702 

765,064 
2,396,OYl 

17,186 

17,186 

17,186 

27,941,890 
15,Ul~z07J 

42,%0,%3 

35,040,7lo 
I5,OlY,073 
5U,059,791 

7,llb,U14 



WATER RESOURCES DEVELOPMENT BOND FUND DISBURSEMENTS 

@ 4.377% per annum) 
COSTS OF ACQUIRING LAND FOR RECREATION DEVELOPMENT 

Grizzly San Luis Cedar GRANlJ 
Valley Abbey Del Valle Dam and Castaic Springs Perris TOTAL 

·'Frenchman Dam and Bridge Oroville Dam and Reservoir California Dam and Dam and Dam and Total 
Dam and Lake Dam and Division Lake /) O'Neill Aqueduct Lake Silver""ood Lake 

Lake Davis Reservoir Del Valle Forebay lake Perris 

3,379 204,116 9 1,880,142 446,215 394,533 1,256,032 1,840,108 418,451 856,039 7,305,024 35,248,189 
49,947 5,246 9,921 326,938 32,323 154,331 286,513 94,474 195,464 3,622,812 4,777,969 19,234,395 

~ 

3,513 219,212 9 2,051,999 2,274,643 22,629,078 
49,947 5,246 9,921 65,114 12,370,922 

134 15,096 615,815 139,155 78,534 355,312 559,529 119,163 287,202 2,169,940 5,291,725 

444,048 585,370 473,067 1,611,344 2,405,637 537,614 1,143,241 7,200,321 20,910,836 
326,938 32,323 154,331 286,513 94,474 195,464 3,622,812 4,712,855 . 6,863,473 

-74 -8,966 -233 -9,273 -Y,618 
1,452 2,017 19,103 44,911 17,485 12,236 130 97,334 174,628 

443,974 443,974 4,604,031 
328,390 328,390 395,969 

585,370 473,067 1,602,378 ·2,405,404 537,614 1,143,241 6,747,074 16,297,187 
34,340 173,434 331,424 111,959 207,700 3,622,942 4,481,799 6,642,132 

9,718 25,622 20,706 70,332 105,290 23,531 50,040 305,239 814,298 

9,718 610,992 493,773 1,672,710 2,510,694 561,145 1,193,281 7,052,313 17,111,485 
34,340 173,434 331,424 111,959 207,700 3,622,942 4,481,799 6,642,132 

-87 -232 -319 -749 
1,204 820 118 17,976 1,128 28,345 -1,300 48,291 265,093 

9,631 9,631 4,898,003 
1,204 1,204 101,997 

610,992 493,.773 1,672,710 2,510,462 561,145 1,193,281 7,042,363 12,212,733 
35,160 173,552 349,400 113,087 236,045 3,621,642 4,528,886 6,805,228 

213 26,743 21,612 73,215 109,888 24,561 52,230 308,462 641,760 

213 637,735 515,385 1,745,925 2,620,350 585,706 1,245,511 7,350,825 12,854,493 
35,160 173,552 349,400 113,087 236,045 3,621,642 4,528,886 6,805,228 

-53 -108 -161 
. 

-441 
-1,752 403 508 63,866 72,387 9,799 145,211 302,060 

160 160 4,852,950 
-1,752 -1,752 147,050 

637,735 515,385 1,74:;,925 2,620,242 585,706 1,245,511 7,350,504 8,001,102 
35,563 174,060 413,266 185,474 245,844 3,621,642 4,675,849 6,960,230 

5 27,914 22,558 76,419 114,690 25,636 54,516 321,738 456,424 

5 665,649 537,943 1,822,344 2,734,932 611,342 1,300,027 7,672,242 8,457,526 
35,563 174,060 413,266 185,474 245,844 3,621,642 4,675,849 6,960,238 

-22 -22 -242 
1,382 43 432 852 9,252 4,759 16,720 128,422 

-17 665,649 537,943 403,790 1,607,365 2,392,429 
1,382 35,606 174,492 211,480 2,607,571 

1,418,554 2,734,932 611,342 1,300,027 6,064,855 ' 6,064,855 
414,118 194,726 250,603 3,621,642 4,481,089 4,481,089 

14,568 11,773 70,927 119,708 26,758 56,902 300,636 317,822 

14,568 11,773 1,489,481 2,854,640 638,100 1,356,929 6,365,491 6,382,677 

~ ~ 250,603 3,621,642 4,481,089 4,481,089 
14,568 11,773 1,903,599 3,049,366 888,703 4,978,571 10,846,580 10,863,766 

3,379 204,116 9 1,879,906 446,215 394,533 1,247,066 1,845,535 418,451 856,039 7,295,249 35,237,139 
49,947 ~ 9,921 329,224 35,606 174,492 414,118 ~ 250,603 3,621,642 5,085,525 20,104,598 
53,326 209,362 9,930 2,209,130 481,821 569,025 1,661,184 2,040,261 669,054 4,477,681 12,380,774 55,341,737 

3,513 219,212 9 2,505,657 665,649 537,943 403,790 4,335,773 39,376,491 
49,947 ~ 9,921 _. 329,224 35,606 174,492 604,436 15,623,509 
53,460 224,458 9,930. 2,834,881 701,255 712,435 403,790 4,940,209 55,000,000 

134 15,096 625,751 234,002 155,183 646,205 1,009,105 219,649. 500,890 3,406,015 10,522,029 
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.Sununary of Allocation Perc'entages 
.. -,.--

The Department annually determines water 
contractor charges for the State Water 
Project based on allocations of costs 
among purposes of those facilities which 
are jointly used for more than one pur­
pose. These allocations utilize the re­
vised percentages for the California 

Aqueduct, Delta to Dos Amigos Pumping 
Plant reported herein, and the percent­
ages previously reported to and approved 
by the Legislature, as well as prelimi­
nary estimates for facilities which have 
not been reported. These percentages are 
summarized in the table below. 

SUMMARY OF COST ALLOCATION PERCENTAGES 

(in percent of joint costs of the respective facilities) 

Reimbursable Purposes Nonreimbursable Purposes(a 

Facilities of the 
State Water Project Water Power Flood 

Recreation 
and Fish and. Total 

Supply Generation Total Control Total Wildlife 
Enhancement 

Capital Costs of Features Jointly Used 

Project Conservation Facilities 

Frenchman Dam and Lake(b 21.5 
Antelope Dam and Lake(b 0 
Grizzly Valley Dam .and Lake Davis(b 5.1 
Abbey Bridge Dam and reservoir(c 0 
Dixie Refuge Dam and reservoir(c 0 
Oroville Dam and reyErvoir (b (d 61.3 
California Aqued~ct 96.6 
Delta Facilities c 86.0 

Project TransEortation Facilities 

California Aqued~cr' excluding 
Coastal Branch c e 97.0 

South Bay Aqueduct: 
Del Valle Dam and reservoir(b 25.2 

North Bay Aqueduct(c 100.0 

0 21.5 
0 0 
0 5.1 
0 0 
0 0 

35.8 97.1 
0 96.6 
0 86.0 

0 97.0 

0 25.2 
0 100.0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

26.8 
0 

78.5 
100.0 
94.9 

100.0 
100.0 

2.9 
3.4 

14.0 

3.0 

48.0 
o 

78.5 
100.0 
94.9 

100.0 
100.0 

2.9 
3.4 

14.0 

3.0 

74.8 
o 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

100.0 

100.0 
100.0 

aJ Additional purposes may be identified after project formulation in the Delta is completed. 
bJ Final percentages~ subject to periodic review as discussed' on page 9. 
cJ Iltustrative percentages only~ assumed for current project financial and repayment analyses. 
dJ Percentages are applicable to Capital Costs of Features Jointly Used minus Federal Flood Control 

Payments. 
eJ A final allocation of fac-:-Uties from Delta to Dos Amigos Pumping Plant has been made. ·3.4 

percent of these costs are allocated to recreation and fish and wildlife enhancement and are 
reported for reimbursement under AB 12. However~ until the remainder of the aqueduct is finally 
reported the percentage for billing purposes is as shown. 

Note: Percentages shown are those applicable to the costs of the facility as accounted for by the 
State~ or~ in the case of federal-state joint-use facilities (San Luis and Delta FacilitiesJ~ 
only the State's share of the total cost. 

The facilities which remain to be re­
ported are two reservoirs in the Upper 
Feather River area, the Delta Facilities, 
and the transportation features of the 
California Aqueduct. Upon completion of 
project formulation for the Delta 
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Facilities, costs may be allocated to 
purposes other than those shown in the 
above table. The allocation for the Delta 
Facilities is scheduled to be reported 
in 1982 as shown in the Table on page 
9. 



REVISED DERIVATION OF ALLOCATION PERCENTAGES 
FOR THE CALIFORNIA AQUEDUCT) 

SACRAI'~ENTo-SAN JOAQUIN DELTA TO DOS AMIGOS PUI'~PIt\G PLANT 

Facilities of the California Aquedu~t 
from the Sacramento-San Joaquin Delta 
to Dos Amigos Pumping Plant are op­
erated for purposes of water supply 
and recreation- and fish and wildlife 
enhancement. An allocation of facil­
ity costs among these purposes is re­
quired for the Department's adminis­
ration of: 

o The payment provisions of 31 con­
tracts executed under the "Standard 
Provisions for Water Supply Contract" 
between the State and local water 
wholesaling and retailing agencies. 

o The Davis-Dolwig Act provlslon that 
the Department shall report to the 
Legislature the State Water Project 
facility costs allocated to recrea­
tion and fish and wildlife enhance­
ment. 

Portions of these facilities are de­
fined by the "Standard Provisions" as 
"Project conservation facilities" 
i. e., those- constructed primarily to 

make a project water supply available 
in the Sacramento-San Joaquin Delta. 
The "project conservation facilities" 
include: 

o A portion of Clifton Court Forebay, 
Del ta Pumping Plant, 0' Neill Forebay, 
Los Banos Reservoir, and the Aqueduc t 
from the Del ta to, but excluding, the 
Dos Amigos Pumping Plant. 

o All of San Luis Dam, Reservoir, and 
Pumping-Generating Plant. 

The remaining portions of the California 
Aqueduct facilities from the Delta toDos 
Amigos Pumping Plant are defined as "proj­
ect transportation facilities" -- i.e., 
those constructed primarily to convey 
a project water supply from the Delta 
to the distribution systems of water 
contractors. The significance of 
"project conservation facilities" and 
"proj ec t transportation facili ties" is 
that the reimbursabl.e costs thereof 
are assessed water contractors under 
separate and distinct criteria. 

Previous Derivation of Allocation Percentages 

The derivation of allocation percent­
ages for the California Aqueduct from 
the Delta to Dos Amigos Pumping Plant 
was first reported to the Legislature, 
under Davis-Dolwig Act procedures, in 
Bulletin 132-70, Appendix D, "Costs 
of Recreation and Fish and Wildlife 
Enhancement", May 1970, and was approved 
by the California Statues of 1970, 
Chapter 833. That derivation included 
the purposes of (1) water supply, (2) 
power generation, and (3) recreatiofi 
and enhancement, and indicated the 
following allocation percentages of 
j oint costs: 

(1) Water Supply 
_ CapitaL ...............•.. 93. 7% 
Minimum OMP&R .•....... .... 91.1% 

(2) Power Generation 
Capital ......••...•......• 2.8% 
Minimum OMP&R ... ••...•.... 3.0% 

(3) Recreation 
Capi tal. .................• 3.5% 
Minimum OMP&R .. .•...•..... 5.9% 

The above derivation is in need of re­
vision for the following factors: 

o Since 1970, projections of recreation 
benefits have declined. The 1970 
projection of recreation benefits was 
based on popula tion proj ections which 
were much higher than current popu-­
lation projections. The recreation 
use which is now occurring along the 
California Aqueduct was not included 
in the initial cost allocation. The 
net effect of updating the recreation 
use from the Delta to Dos Amigos 
Pumping Plant is a lowering of re­
creation benefits. 

15 
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REVISED DERIVATION OF ALLOCATION PERCENTAGES 
CALIFORNIA AQUEDUCT: DELTA TO DOS AMIGOS PUMPING PLANT 

(in th,Dusands of dollars unless otherwise noted) 

Item of Benefit or Cost(a 

1. Benefits 

2. Alternative Costs 

3. Justifiable CoSts 

4. Separable Costs: 
Total 
Capital 
OMP&R 

5. Remaining Justifiable Costs 

6. Distribution of Remainin~ Justifiable Costs 

7. Remaining Joint Costs: 
Total 
Capital 
OMP&R 

8. Total Allocated Project Costs: 
Total 
Capital 
OMP&R 

9. Distribution of Total Project Costs: 
Total 
Cap'ital 
OMP&R 

Hl.. Specific Costs: 
Total 
Capital (Recreation Features)(c 
OMP&R (Recreation Features)(c 
Variable OMP&R for Features Jointly Used(d 

11. Allocated Costs of Features JOintly Used: 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

I 

12. Distribution of CostS of ,Fea ttl res Jointly Used: 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

Project Conservation Facilities 

'13. Allocated Costs of Features Jointly Used: (e 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

14. Distribu,tion of Costs of Features Jointly Used: 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

Project Transportation Facilities 

15. Allocated Costs of Features Jointly Used:(e 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

16. Distribution of Costs of Features Jointly Used: 
Total, Excluding Variable OMP&R 
Capital 
Minimum OMP&R 

Water 
Supply(b 

50,773 

20,570 

20,570 

19,078 
12,274 

6,804 

1,492 

67.3% 

1,005 
870 
135 

20,083 
13,144 

6,939 

93.2% 
94.4% 
91.0% 

3,133 
o 
o 

3,133 

16,950 
13,144 

3,806 

96.6% 
96.6% 
96.7% 

8,293 
6,826 
1,467 

96.6% 
96.6% 
96.7% 

8,657 
6,318 
2,339 

96.6% 
96.6% 
96.7% 

I 
Recrea'tion 

(c 

1,,696 

2,464 

1,696 

972 
354 
618 

724 

32.7% 

'487 
422 

65 

1,459 
776 
683 

6.8% 
5.6% 
9.0% 

866 
313 
518 

35 

593 
463 
130 

3.4% 
3.4% 
3.3% 

290 
240 
50 

3.4% 
3.4% 
3.3% 

303 
223 

80 

3.4% 
3.4% 
3.3% 

I Total 

52,469 

23,034 

22,266 

20,050 
12,628 

7,422 

2,216 

100.0% 

1,492 
1,292 

200 

21,542 
13,920 

7,622 

100.0% 
100.0% 
100.0% 

3,999 
313 
518 

3,168 

17,543 
13,607 

3,936 

100.0% 
100.0% 
100.0% 

8;583 
7,066 
1,517 

100.0% 
100.0% 
100.0% 

8,960 
6,541 
2,419 

100.0% 
100.0% 
100.0% 

a) Annual benefits and costs thru year 2017 converted to equal annual equivalent values, 
at 4.462% interest, for 50~year period 1968-2017. Items 1-12 associated with separable 
costs-remaining benefits metQod; Items 13-16 associated with proportionate use of 
facilities metho'd. 

b) Includes associated purpose of power generation. 
c) Includes associated purpose of fish and wildlife, enhance",ent. 
d) Shown herein as "specific ll cost to simplify presentation. 
e) Distributed py percent"ges shown in Table V. 



Step 
No. 

FIGURE 1-A 

ILWSTRATIV;; CALCULATIONS OF ALLOCATION PERCENTAGl!S FOR TOTAL (CAPITAL + CJKP&R) 
JOINT COSTS OF CALIFORNIA· AQUEOOCT: DBU'A TO DOS AMIGOS PUMPING PLANT 

Calculation 

alternative ..... ter supply costs ($20,570,000) :. justifiable vater supply costs* ($20,570,000) 

:2 recreatjon benefits ($1,696,000) = JustH"lable recreation costs* ($l,696,ooo) 

total project costs ($21,542,000) - hypothetical recreation project costs ($2,464 .. 000) = separable'vater supply coste ($19,078,000) 

tot .. l project cOsts ($21,542,OOO) - bypothetical vater,suPPly coats ($20,570,000) "" separable recreation costs ($972,000) 

justifiable water supply costs ($20,570,000) - separable ...... ter supply costs ($19,078,000) = remaining just1fiable w.ter supply costs ($1,492,OOO) 

justifiable recTeatil""ln costs ($1,696,000) - separable reCreation costs ($972,000) = rema1ning justifiable recreation costs ($724,000) 

re-.ining justifiable vster lIupply costs ($1,492,000 ) + remaining just1!'1able recree.tion costs ($724,000) .. total reaaic.ing justifiable costs ($2,216,000) 

s 7re","'~'!!.n':':"'':1-'u'''',=t=,'r'C';'''.:,b1~.C;7-~to;eC':r~.u~:-1<-.::c",0"-.t,,,0,-+f,21;.z.;;42f912~OOOooo~)) X 100 :: percent of remaining justi!'1ab1e costp d1etr1butable to vater supply: (67.3") 
total re_in1n.g justifiable costa 

reZiUlin1 ustif1able recreation costs 2 2~- ~») X 100 - percent of remaining justifiable costs distributable to recreation (32.7";{.) 
tota:' re.aining justifiable costs J' ". 

10 total allocated project. costs ($21,542,000) - separable project costs ($20,050,000) = re-.iniog joint project costs ($1,492,000) 

11 rez:aaining joint project costs ($1,492,000) X percent distributable to 'Water supply (67.3~) ;:: remaining joint vater supply costs ($1,005,000) 

12 remaining JOint project costs ($1,492,000) X percent distributable to recreation (32."") = remaining joint recreation costs ($487,000) 

13 separable vater supply costs {$l9,078,000} + reuioing JOint water supply co.te ($1,005,000) ::: total allocated vater liupply costs ($20,083,000) 

14 separable recreation costs ($972,000) + re.aining joint recreation coats ($487,000) • total allocated recreation coats ($1,459,000) 

15 specific \later supply costs ($3,133,000) + specif1c recreation costa ($866,000) ,. total specific costs ($3,999,000) 

16 'total allocated water supply costs ($20,c83,OOO) - specific vater supply costs ($3,133,000) '" Joint costs ~llocated to ~ter supply ($16,950,000) 

17 total allocated recreation costs ($1,4.59,000) - specific recreat10n costs ($866,000) ;:: Jo1nt costs allocated to recreatioD ($593,000) 

18 joint coste allocated to wter supply {$16,950,OOO} + jo1nt coate allocated to recreation ($593,000:) = total jOint project coats ($17,543,000) 

19 

20 

21 

22 

23 

24 

25 

27 

,,8 

?9 

51.93'; of capital costs of + 38.54~ of OM!'&R costs of '" total joint project costs allocated 
total joint project costs (.$7,066,000) total joint project costs ($1,511,000) to conservation facilities ($8,583,000) 

48.07" of capital costa of + 61.4~ of' OMP&R costs ot: total JOint project costa allocated 
total joint project costa ($6,541,000) total joint proje'ct costs ($2,419,000) to transpo::-lAtion facilities ($8,960.,000) 

51.93~ of cap1ta~ coats of joint + 38.54i of OMP&R costs of joint total JOint conservation faci11ty 
costs allocated to recreation ($240,000) costs allocated to recreation ($50,000) coats allocated to recreation ($290}OOO) 

48.07S of capital costs of joint + 6l.46S of CJG>&:R costs of jOint "" total jOint tra.nsportat1on facility 
coata allocated to recrp.ation ($222,OOO) costs allocated to recreation ($80,000) costs allocated to recreation ($302,000) 

total joint project cost.s _ total jo1nt conservation facility _ total conservation facility 
allocated to conservation facilities ($8,583,000) costs allocated to recreation ($290,000) - costa al1oc&.tcu. to vater supply ($8,293,000) 

7t;cota~1~0"1:!!n:=-t-:c",0::-Qs7'e"rv7-at",'~0::-n:"r:.:a,,,C~1l""':!t"!-:'C;oo~.::-t~0:-:a~1",10",c=a==t~ed>,:-:,t",o:;,v""'"t"e~r".~u=1OL.Hl;4&;3~OOO",,) X 100 = percent of total jOint conservation fadlity 
total joint project costs allocated to con8ervation facilities 3,0(0) costs allocated to .... ater sUJ:lPly (96.6;.) 

7t;cota~1~10~'",r.:=-t-,c",0"o7.e;~rv7-.t""~07n:"f,-:.",c~1l""':!t"!-:'c;,o~ • .:.t~. :-:."1",10",c=a==t~ed>,:-:,t",0~r,.,e"cfr7!e.,.,t;=1",0,,,n rH~;:;O~OC:3(O) X 100 = percent of total joint conservatiDn tacili ty 
total joint proJect costs s.llocated to conservation facilitieS ,5 3,000) costs a).located to recreation (3.4~) 

total Joint project coste allocat.ed _ total Joint transportation facility '" total jOint transportation facility 
to transportation facil1ties ($8,960,000) costs allocated to recreation ($303,000) costs allocated to vater supply ($8,657,000) 

total oiet trans rtatioD facllit costs allocated to vater su 1 
total joint project coate allocated to transportation tacili ties 

total oint trans rtation facili t costs allocated to recreation 
total jOint project costs allocated to transportation facilities 

)f 100'" per-cent of total jOint transportation facility 
cooto allocated to vater supply (96.~) 

·Justifiable costs are the total benefits of a purpose Or the single-purpose alternative costs providing the s8.l!:le benet'its, .... hichever are less. 
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o In 1970, power genera tion was includ­
ed as a separate project. purpose in 
the cost allocation for\computing the 
unit surcharge, under Article 30(b) 
of the Standard Provisions, to be 
assessed project water applied on 
"excess lands". Article 30(b) has 
been deleted from the water supply 
contracts; therefore, power genera­
tion is no longer a purpose in the 

cost allocation. 

o In the 1970 derivation an interest 
rate of4. 357% was used. In the re­
vised derivation all costs and bene­
fits are stated in terms of equal 
annual equivalent values for a 50-
year period at the current project 
interest rate of 4.462%. 

Special Requirements re the Allocation Method 

While the "Standard Provisions" re­
quire tha t costs of all proj eCt facil­
ities be allocated among re:iJmburpable 
and nonreimbursable purposes, they do 
not specify the method by which costs 
of those project facilities below the 
Sacramento-San Joaquin Delta shall be 
allocated. 

Under the Department's procedures, 
costs of those project facilities of 
the California Aqueduct which are de­
fined in whole or in part as "project 
conservation facilities" are to be al­
located in one allocation among reim­
bursable and nonreimbursable purposes 
by the separable costs-remaining ben-. 
efits method. 

Certain of the proj ect facilities from 
the Delta to Dos Amigos Pumping Plant 
are shared jointly by the State and 
the United States (O'Neill Forebay, Los 
Banos Reservoir, the Aqueduct between 
O'Neill Forebay and Dos Arnigos Pumping 
Plant, and San Luis Dam, Reservoir, 
and Pumping-Generating Plant). Under 
a 1961 agreement,(l the Departm.ent is 
paying 55 percent and the Bureau of 
Reclamation 45 percent of the joint con­
struction costs of these state-federal 
facilities, as well as those from and 
including Dos Amigos Pumping Plant to 
Kettleman City. Under the proposed 
operating agreement for these state­
federal facilities, annual joint oper­
a ting costs, excluding power and energy 
costs and revenues, will be shared in 
the same 55:45 ratio, subject to rede­
termination in 1980. 

Under the Department's procedures, the 
State's 55 percent share of the joint 
costs for the state-federal facilities 
is distributed among the component 

Footnotes appear on page 31. 
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facilities in proportion to the prod­
ucts of total joint cost multiplied 
by the State's percent share of total 
capacity for each fad.Iity. The State's 
share of capacity ranges from 84.43 
percent (for the aqueduct reachtermi­
nating at Kettleman City) to 52.38 
percent (for San Luis Reservoir and 
Pumping-·Generating Plant, O'Neill Fore­
bay, Los Banos Reservoir, and the Aque­
duct reach to Dos Amigos Pumping Plant). 

By 1965 letter agreement, (2 the Bureau 
of Reclamation is bearing, as a federal­
only responsibility, the costs of Los 
Banos Reservoir which are allocable to 
flood protection of the area downstream 
from the California Aqueduct. The 
costs of the Reservoir that ate allo­
cable to flood protection of the Aque­
duct itself are borne by the Depart­
ment and the Bureau in accordance with 
the 55:45 ratio a~ costs in lieu of 
more expensive crossings of streams 
traversed by the joint-use Aqueduct. 

Under a 1969 agreeme.nt,C3 the Depart"­
ment of Pa~ks and Recreation will pay 
55 percent, and the Bureau of Recla­
mation 45 percent (not to exceed 
$3,015,000), of the construction costs 
of the ini tial recrea tion developments 
for the joint-use facilities. After 
construction by the Bureau, Parks will 
take possession and control; administer 
these developments as part of the State 
Parks System; and, at Parks! expense, 
operate and maintain these facilities. 
Parks will bear the costs of construct­
ing and operating those future devel­
opments which will be necessary to sat­
isfy the continuing growth in recrea­
tion demands at the joint-use facil­
ities. 



Current Derivation of Allocation Percentages 

Three major steps in the following se-­
quence are required to allocate the 
total costs of California Aqueduct fa­
cilities from the Delta to Dos Amigos 
Pumping Plant among purposes of the 
project conservation facilities and 
project transportation facilities: 

1. Separate those costs and benefits 
allocated to the United States from 
the total for San Luis Dam, Reser­
voir, and Pumping-Generating Plant; 
O'Neill Forebay; Los Banos Reservoir, 
and the Aqueduct between O'Neill 
Forebay and Dos Amigos Pumping 
Plant. 

2. Allocate the State's share of total 
costs for the facilities from the. 
Delta to Dos Amigos Pumping Plant 
by the separable costs-remaining 
benefits method among the State 
Water Project purposes of water sup­
ply, and recreation and fish and 
wildlife enhancement. [This step is 
necessary for determining those costs 
to be reported to the Legislature 
under the Davis-Dolwig Act.] 

3. Divide the State's share of total 
costs, by purpose, between project 
conservation facilities and project 
transportation facilities by the 
proportiona te use of f acili ties me­
thod, as specified in Article 22 (e) 
of the Standard Provisions. [This 
step is necessary for determining 
annual water charges.] 

The following sections of this exhibit 
describe, in detail, the State's share 
of costs and benefits for California 
Aqueduct facilities from the Delta to 
Dos Amigos Pumping Plant [(1) of the 
sequence described above]. The deriva­
tion of the percentages of the State's 
multipurpose costs allocated to the 
purposes of water supply, and recrea~ 
tion and fish and wildlife enhancement 
is shown in the upper portion of Ta­
ble I [(2) of the sequence described 
above]. The derivation of the percent­
ages applicable to project conserva­
tion facilities and project transpor­
tation facilities from the Delta to 
Dos Amigos Pumping Plant is 'shown on 
the lower portion of Table I [(3) of 

the sequence described above]. Compu­
tational steps summarized in Table I 
are outlined in Figure I-A. 

The costs of a multipurpose facility 
may be estimated and accounted as the 
sum of specific costs (those for phy­
sical features of the facility which 
can be readily identified as serving 
one project purpose exclusively 
such as recreation features) and joint 
costs (those for physical features 
which generally serve more than one 
purpose -- such as multipurpose dams 
and reservoirs). The specific costs 
of recreation features (except for 
associated land costs) are accounted 
by agencies other than the Department 
of Water Resources and are financed by 
funds other than project funds. All 
other specific costs and all joint 
costs of the State Water Proj ect facil­
ities are accounted by the Department 
and financed by project funds. 

The costs of a multipurpose facility 
also may be estimated (but not account­
ed) on the basis of derived sep_arable 
and remaining joint costs. (Separable 
costs for each purpose of a multipur­
pose facility are derived as the dif­
ference in the estimated total costs 
of the facility less the estimated 
costs of a similar facility designed 
so as to exclude the particular purpose. 
The separable costs of a facility are 
the total separable costs for all pur­
poses of the facility. The remaining 
joint costs of a facility are the dif­
ferences in the estimated total costs 
of the facility less the estimated 
separable costs of the facility.) 

Justifiable costs are the estimated 
maximum expenditures which theoreti­
cally would be justified to realize the 
benefits of a multipurpose facility. 
Remaining justifiable costs are those 
justifiable costs in excess of the sum 
of the separable costs of purposes to 
be accommodated by a multipurpose fa­
cility. 

Under the 
benefits 
costs of 
allocated 

separable costs-remaining 
method, the estimated total 
a multipurpose facility are 

to each purpose of the 
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facility by the sum of:' 

o The estimated separable costs of each 
purpose (Item 4 of Table I). 

o A share of the estimated remaining 
joint costs a.tlocated among purposes 
(Item 7 of Table I) on the basis of 
remaining justifiable costs of each 
purpose (Items 5 and 6 of Table I). 

Conventionally, the total costs allo­
cated to each purpose (Item 8 of Ta­
ble I), expressed as a percentage of 
such total costs (Item 9 of Table I), 
are the final result of the allocation 
procedure. 

However, because some of the specific 
costs of the State Water'Project are 
accounted by agencie~ other than the 
Department of Water Resources, the per­
centages of each purpose's allocation 
of the estimated total costs must be 
adjusted to a percentage applicable to 
the estimated joint costs (Item 12 of 
Table I) by deducting the estimated 
specific costs. The resulting percent­
ages can then be applied to the ac tual 
joint costs of project facilities of 
the California Aqueduct from the Delta 
to Dos Amigos Pumping Plant as account:­
ed by the Department. 

For cost allocations of the project 
transportation facilities, total oper­
ation, maintenance, power, and replace­
ment (OMP&R) costs are classified as 
either minimum OMP&R costs (those in­
curred irrespective of the amount of 
project water deliveries) or variable 
OMP&R costs (those incurred in an 
amount which is dependent upon and' 
varies with the magnitude of project 
water deliveries). Minimum OMP&R costs 
are allocated among purposes and among 
contractors on the basis of percenta­
ges that are constant for all years. 
However, variable OMP&R costs are dis­
tributed annually in proportion to the 
actual water quantities delivered for 
each purpose and for each contractor. 
Thus, for derivations of allocation 
percentages applicable to the costs of 
project transportation facilities, es­
timated variable OMP&R costs are de­
ducted from estimated total annual 
OMP&R costs (Item 10, Table I) so that 
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the resulting percentages are appli­
cable to the capital and minimum OMP&R 
costs only. 

The estimated joint costs alloh~~ed 
between project conservation facili­
ties and project transportation facil­
ities (Items 13 and 15 of Table I, 
respectively) by the proportionate use 

'of facilities method, as described in 
the Department's Bulletin l32-69,"The 
California State Water Proj ect in 1969", 
June 1969 (p. 108). [The joint costs 
alloca ted' to nonreimbursable purposes 
(recreation and fish and wildlife en­
hancement) are distributed between 
project conservation facilities and 
project transportation facilities in 
the same ratio that joint costs allo­
cated to reimbursable purposes (water 
supply 'and power generation),' are dis­
tributed between these two" classifica­
tions of facilities.] The resulting 
percentages (Items 14 and 16 of Table I) 
can then be applied to the actual joint 
costs of the project conservation facil­
ities and project transportation facil­
ities for the California Aqueduct from 
the Delta to Dos Amigos Pumping Plant 
as accounted by the Department. 

All items of benefits and cOSts shown 
in Table I are stated in terms of equal 
annual equivalent values for the 50-year 
period 1968 through 2017 at4. 462 per­
'cent interest. The period of analysis 
represents the first 50 years of oper­
ation of the features jointly used by 
purposes for California Aqueduct facil­
ities from the Delta to Dos Amigos 
Pumping Plant. 

The applicable interest rate represents 
the current project interest rate as 
shown in Builetin 132-76 (p. 84)~ The 
"project interest rate", which is the 
rate basic to payments of reimbursable 
State Water Project costs, is defined 
as the weighted average interest costs 
on cumulative sales of Burns-Potter 
bonds and other supplemental securities 
sold and loans obtained for financing 
project facilities, excluding the Oro­
ville Revenue Bonds. 

The remainder of this exhibit explains 
the bases of each item shown in Table I. 



Benefits 

Benefits are the net value of goods 
and services that will directly result 
from operation of California Aqueduct 
facilities from the Delta to Dos Ami­
gos Pumping Plant. 

Water Supply Benefits 

The purpose of water supply includes 
both the development of a water supply 
in project conservation facilities and 
the conveyance of that supply in proj­
ect transportation facilities to proj­
ect service areas. 

Measure of Benefits 

Water supply benefits are measured at 
the points of delivery from the proj­
ect facilities and are evaluated by 
different methods for agricultural use 
and for municipal and industrial use. 

The measure of benefit for agricultur­
al use is taken as the difference be­
tween net returns from farming opera­
tions with and without project water, 

reduced by the costs of local distri­
bution systems between project facil­
ities and farm headgates. The net 
return from fanning operations is con­
sidered to be the remainder of gross 
income less all farm expenses (except 
water costs and either land rental or 
interest on land investment). 

The measure of benefit for municipal 
and industrial use is taken as the cost 
of an equivalent water supply so used 
from the least expensive of any source 
--multipurpose or single-purpose--other 
than pro j ec t f acili ties, as limi.ted by 
the estimated maximum price users are 
willing to pay. 

The estimated water supply benefits of 
the State Water Project, exclusive of 
the Upper Feather Division, are shown 
in Table II. These estimates reflect 
entitlement water service under long­
term contracts. Excluded are surplus 
water service under short-term con­
tracts and federal water service from 
joint state facilities. (4 

TABLE II 

TOTAL WATER SUPPLY BENEFITS FROM FACILITIES OF 
STATE WATER PROJECT (EXCEPT UPPER FEATHER DIVISION) 

Maximum Equal Annual Estimated 
Annual Equivalent Unit Net 

Entitlement Entitlement Benefits(C 
(a (b (dollars per 

(acre-feet) (acre-feet) acre-foot) 

Feather River 37,100 15,701 10.00 
North Bay 67,000 28,089 23.87 
South Bay 188,000 144,985 38.00 
San Joaquin Valley 1,355,000 826,443 38.87 
Central Coastal 82,700 30,563 181. 81 
Southern California 2,497,500 1,397,583 204.41 

PROJECT TOTAL 4,227,300 2,443,364 134.94 

a) Not including 2,700 acre-feet for Upper Feather Division. 

Equal Annual-
Equivalent 

Net Benefits(b 
(thousands of 

dollars) 

157 
670 

5,509 
32,124 

5,557 
285,680 

329,697 

b) Annual values thru 2017, converted to equal annual equivalents for 50-year 
period 1968-2017, at 4.462% interest. 

c) Measured at points of delivery from project facilities. 

Costs and benefits used in this exhi­
bit are the same as were used in the 
previous cost allocation for the Delta 

to Dos Amigos Pumping Plant wi th the ex­
ception of updating recreation use pro­
jections, elimination of the separate 

21. 



purpose of Power Generation, and up­
dating the project interest rate. 
Therefore, the water supply unit ben­
efits in Table II are the same as 
shown in Bulletin 132-70, Appendix D, 
page. 19. 

Distribution Among Proj ect FaCilities 

Water supply benefits are derived from 
the combined operation of proj ect con­
servation facilities and proj ect trans­
portation facilities (except for the 
relatively minor reservoirs in the 
Upper Feather Division, which are op­
erated primarily for local needs). 
Costs of these facilities are alloca­
ted separately .among proj ect purposes. 
To compute such cost allocations, to­
tal project water supply benefits are 
distributed among the c9mponent facil­
ities of the State Water Pro.i ect, in­
cluding the Additional Facilities, 
in the same proportion as the water 
supply costs of those facilities. 

The portion of the total water supply 
benefits of the project that are as-

signable to the California Aqueduct 
facili ties from the Delta to Dos Amigos 
Pumping Plant is estimated to be 
$50,773,000 annually: 

(a) Estimated total costs of Califor­
nia Aqueduct, Delta to Dos Amigos 
Pumping Plant allocable to water 
supply ............... $ 20,083,000 

(b) Estimated total costs of the State 
Water Proj ec t, excluding the Upper 
Feather Division, allocable to 
water supply ......... S130,390,000 

(c) Percent (a) of (b) ......... 15.40% 

(d) Estimated total wa ter supply bene­
fits of the State Water Project ex­
cluding the Upper Feather Division 
(from Table II) ...... $329,697,000 

(e) Total water supply benefits as­
signed to the California Aqueduct, 
Delta to Dos Amigos Pumping Plant 
...................... $ 50,773,000 

O'Neill Forebay (foreground) and San Luis Reservoir 
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Recreation and Fish and Wildlife En­
hancement Benefits 

Estimated recreation and fish and Wild­
life enhancement benefits for the Cal­
ifornia Aqueduct from the Delta to Dos 
Amigos Pumping Plant include those as­
sociated with initial and future re­
creation and fish and wildlife enhance­
ment features at San Luis Reservoir, 
O'Neill Forebay, Los Banos Reservoir, 
Clifton Court Forebay, Bethany Reser­
voir, and the Aqueduct proper. 

For this exhibit, the recreation use 
in the Department's Bulletin 117-7, 
"San Luis Reservoir and FOl:ebay Recrea­
tion. Development Plan", May 1965, was 
updated using the population projec­
tions in Bulletin 160-74, "The Calif­
ornia Water Plan, Outlook in 1974", 
resulting in current recreation benefit 
projections for San Luis Reservoir and 
O'Neill Forebay being lower than the 
1970 proj ections ~ Unit recreation and 
fish and wildlife enhancement unit 
benefit rates for San Luis Reservoir 
and O'Neill Forebay are estimated to 
vary from $1.92 per recreation day 
commencing in 1968 to $1.80 per recrea­
tion day for 1988~and thereafter. The 
projected decrease in unit benefit 
rates in 1988 is due to expected in­
creases in water surface elevation 
fluctuations as water entitlements in­
crease to the maximum annual amounts 
provided for by the water supply con­
tracts. 

Recreation use at Los Banos Reservoir 
was reported in the Department's Bul­
letin 117-11, "Los Banos Reservoir 
Recreation Development Plan", April 
1971. The unit benefit rate for Los 
Banos Reservoir is estimated to be 
$1.83 per recreation day based on nat­
ural flow into Los Banos Reservoir, in 
lieu of a possible pump diversion from 
the California Aqueduct which would 
stabilize the reservoir water surface 
elevation during the recreation season. 

Recreation use and unit benefit rates 
at Clifton Court Forebay, Bethany Re­
servoir, and the Aqu~duct from the 

Delta to Dos Amigos Pumping Plant were 
estimated in 1975 by the Department's 
Recreation Planning Section. 

Benefit unit rates are $1.75 per re­
creation day for aqueduct fishing, 
$2 per recreation day for bikeway use, 
$4 per recreation day for waterfowl 
hunting at Clifton Court Forebay, and 
$1.50 per recreation day for fishing 
at Clifton Court Forebay and Bethany 
Reservoir. 

Recreation benefit unit values used in 
this exhibit are the same as were used 
in the previous cost allocation for 
the Delta to Dos Amigos Pumping Plant. 
Two factors are used to determine these 
unit values: (a) variety and quality 
of recreation [the type of recreation 
activity, quality of experience, and 
quality of development, operation, and 
maintenance of the facilities and 
area], and (b) esthetic qualities of 
site [fluctuations in water surface of 
reservoir and other aquatic factors, 
ecologic-topographic factors, vegeta­
tive cover, climate, and other envi­
ronmental influences]. Point scores 
of these factors are established as 
follows: 

Factor 
Variety and quality 

of recreation 

Esthetic quality of 
the site 

Rating 
Poor 
Fair 
Good 

Poor 
Fair 
Good 

. Point 
Score 

1 
3 
5 

1 
3 
5 

The pOl-nt scores resulting from appli­
cation of these factors are added to 
the minimum value of $0.50 per recrea­
tion day; with each point valued at 
$0.20. Thus, the maximum value resul t­
ing from this evaluation is $2.50 per 
recreation day. 

Current estimates of the total (both 
State and federal shares) recreation 
benefits for San Lus Reservoir, 
O'Neill Forebay, Los Banos Reservoir 
and the California Aqueduct are sum­
marized in Table III. 
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TABLE III 

TOTAL (STATE AND FEDERAL) RECREATION AND 
FISH AND WILDLIFE ENHANCEMENT USE AND BENEFITS 

Decade Recreation Use 
(recreation days) 

Unit Value 
(dollars per 

recreation day) 

Total Benefits 
(dollars) 

San Luis.Reservoir and O'Neill Forebay 

1968-77 
1978-87 
1988-97 
1998-07 
2008-17 

Subtotal 

3,333,000 
7,894,000 

11,692,000 
15,874,000 
21,615,000 

60,408,000 

1.92 
1. 92 
1. 80 
1.80 
L80 

6,399,000 
15,156,000 
21,046,000 
28;573,000 
38,907,000 

110,081,000 

Equal annual equivalent benefit at 4.462% interest 
for 50-year period 1968-2017 .... .....•.•..........•••..••....•. 1 •• 1,544,000 

Los Banos Reservoir. 

1968-77 
1978-87 
1988-97 
1998-07 
2008-17 

Subtotal 

193,000 
758,000 

2,097,000 
2,839,090 
3,616,000 

9,503,000 

1.83 
1.83 
1.83 
1.83 
1.83 

353,000 
1,387,000 
3,838;000 
5,195,000 
6,617;000 

17,390,000 

Equal annual equivalent benefi·t at 4.462% interest 
for 50-year period 1968-20l7 .. ~ .. .......•....•.......•..•......... 211,000 

California Aqueduct 

Equal annual equivalent benefit at 4.462% interest 
for 50-year period 1968-2017.................... .....•............ 124,000 

Total equal annual equivalent benefits at 4.462% 
interest for 50-year period 1968-2017............................. 1,879,000 

Under the agreement between the Bureau 
of Reclam~tion and the Department of 
Parks and Recreation(5, estimates are 
that the Bureat.: will contribute 
$2,497,000 of the $5,550,000 required 
to construct the initial recreation 
and fish and wildlife enhancement fea­
tures at San Luis and Los Banos Reser­
voirs and O'Neill Forebay. Of the es­
timated total $2,497,000 in federal con­
tributions, $2,289, 000 will be for fea­
tures at San Luis Reservoir and O'Neill 
Forebay, and $208, 000 will be for fea­
tures at Los Banos Reservoir. The State 
has assumed responsibility for the 
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operation, maintenance, and replacement 
costs of these initial recreation and 
fish and wildlife enhancement features. 
In addition, $11,627,000 will be re­
quired to construct future features to 
satisfy the continuing growth in recre­
ation demand. The State· will assume 
the responsibility for construction, 
operation, maintenance, and replacement 
costs for these future features. The 
estimated division of total specific 
recreation and fish and wildlife en­
hancement costs between the State and 
the Bureau for both initial and future 
features is shown in Table IV. 



TOTAL (STATE AND FEDERAL) RECREATION AND 
FISH A1~ WILDLIFE ENHANCEMENT SPECIFIC COSTS 

(thousands of dollars) 

Recreation and 
Fish and Wildlife 

Enhancement Features 

First Costs 
(a 

Equal Annual Equivalent Costs at 4.462% 
Interest for 50-Year Period 1968-2017 

San Luis· Reservoir and 0' Neill Forebay 

Federal share 
State share 

Total 

Los Banos Reservoir 

Federal share 
State share 

Total 

2,289 
11,807 
14,096 

208 
2,873 
3,081 

Total, Delta to Dos Amigos Pumping Plant 

Federal share 
State share 

Total 

2,497 
14,680 
17,177 

Capital 

88 
258 
346 

8 
55 
63 

96 
313 
409 

I OMP&R 

o 
446 
446 

o 
72 
72 

o 
518 
518 

a) "First costs" represent total capital costs exclusive of interest 
charges during construction period. 

I Total 

88 
704 
792 

8 
127 
135 

96 
831 
927 

Recreation and fish and wildlife en­
hancement benefits realized at the 
joint-use facilities are assumed to 
be divided between the State and fed-
eral 
equal 

projects in proportion to the 
annual equivalent recreation 

and fish and "Tildlife enhancement costs 
financed by each. The State's share of 
these ber..efits, for proj ect facilities 
from the Delta to Dos Amigos Pumping 
P1ant, is derived as follows: 

STATE SHARE OF RECREATION BENEFITS 
(Equal Annual Equivalent Values unless otherwise noted) 

San Luis Reservoir and O'Neill Forebay 
a. State's share of recreation costs 
b. Total recreation costs 
c. Percent (a) of (b) 
d. Total recreation benefits 
e. State share of recreation benefits 

Los Banos Reservoir 
a. State's share of recreation costs 
b. Total recreation costs 
c. Percent (a) of (b) 
d. Total recreation benefits 
e. State share of recreation benefits 

California Aqueduct (State's share 100%) 

State· Share of Recreation Benefits Total Facilities 
From Delta to Dos Amigos Pumping Plant 

$ 704,000 
$ 792,000 

88.~% 

$1,544,000 
$1,373,000 

$ 127,000 
$ 135,000 

94.li; 
$ 211,000 
$ 199,000 

$ 124,000 

$1,696,000 
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Total Project Costs 

The estimated State share of costs of 
California Aqueduct facilities from 
the Delta to Dos Amigos Pumping Plant 
is summarized in Table V. As previ­
ously stated, these facilities are 
defined by the Standard Provisions as 
either "proj ect conservation facili­
ties" or "project transportatio"n fa­
cilities". These facilities, in turn, 
consist of (a) features that are j oint­
ly used by purposes [water supply, re­
creation, and fish and wildlife enhance­
ment] and (b) recreation and fish and 
wildlife enhancement features. 

The estimated State shares of costs 
of features that are jointly used by 
purposes are shown in Bulletin 132-69. 
As described in that bulletin (page 
108), the estimated capital and mini­
mum OMP&R costs of these features are 
divided between project conservation 
facilities and project transportation 
facilities in the following propor­
tions (conservatiorl facilities: trans­
portation facilities): 

Delta to O'Neill Forebay •••••••. 3l:69 
O'Neill Forebay to Dos 

Amigos Pumping Plant 
(i.ncluding Los ~anos 
Reservoir) ..................... 27: 73 

San Luis Dam, Reservoir, and 
Pumping Generating Plant .... ~lOO:OO 

',I> 

Variable OMP&R costs (primarily costs 
of pmver and energy consumed in the 
operation of the Delta Pumping Plant) 
are allocated on the basis of annual 
water quantities placed in San Luis 
Reservoir storage (conservation) and 
conveyed directly from the Delta to 
Dos Amigos Pumping Plant (transporta­
tion). Such costs which are associ­
ated with the San Luis Reservoir stor­
age, including the variable OMP&R of 
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the San Luis Pumping-Generating Plant, 
are reclassified as minimum OMP&R costs 
-- rather than variable OMP&R costs. 

For a year when San Luis Reservoir stor­
age is being withdrawn to provide for 
downstream deliveries, the actual var­
iable OMP&R costs of the Delta Pumping 
Plant for the year are increased. This 
increase is in proportion to the ra tio 
of the annual delivery quantity de­
rived from San Luis Reservoir storage 
divided by the actual annual delivery 
quantity conveyed through the Plant. 

The increase of such costs for repay­
ment (under the Transportation Charge) 
is offset by credits to the mlnlmum 
OMP&R costs of San Luis Reservoir (re­
paid under the Delta Water Charge). 
This "banking" procedure is _accounted 
for in the estimated OMP&R costs shown 
in Table V. 

The values under the first heading of 
Table V show the division of costs. of 
features jointly used by purposes be­
tween the project conservation facil­
~ties and the project transportation 
facilities and d'evelop the percents of 
total costs assigned to these two types 
of facilities. These percents apply 
for dividing the costs (and benefits) 
bf recreation anQ fish and wildlife 
enhancement features between the proj­
ect conservation facilities and the 
project transportation facilities. 

The State shares of specific costs of 
recreation and fish and wildlife en­
hancement features are summarized un­
der the second heading of Table V (from 
Table IV). The total State shares of 
all project facilities from the Delta 
to Dos Amigos Pumping Plant are shown 
under the third heading of Table V. 



TABLE V 

TOTAL PROJECT COSTS (STATE SHARE) 

(thousands of dollars unless otherwise noted) 

Equal Annual Equivalent Costs at 4.462% 
Interest for 50-Year Period 1968-2017 

OMP&R Costs 
First Capital 

Minimum I Variable I Total Facilities and Features Costs Costs Total 

Features Jointly Used by Purposes 

Delta to O'Neill Forebay 
Project Conservation Facilities 50,518 2,581 991 0 991 3,572 
Project Transportation Facilities 112,444 5,745 2,235 3,168 5,403 11,148 

O'Neill Forebay to Dos Amigos Pumping Plant 
Project Conservation Facilities 5,355 295 68 0 68 363 
Proj ect Transportation Facilities 14,470 796 184 0 184 980 

San Luis Dam~ Rese2?voir~ and Pumping-Generating Plant 
Project Conservation Facilities 75,375 4,190 458- 0 458 4,648 
Project Transportation Facilities 0 0 0 0 0 0 

TOTALS, DELTA TO DOS AHIGOS PUMPING PLANT: 

Proj ect Conservation Facilities 131,248 7,066 1,517 0 1,517 8,583 
Project Transportation Facilities 126,914 6,541 2,419 3,168 5,587 12,128 

Percent Distribution 
Project Conservation Facilities 51.93% 38.54% 0.00% 21. 35% 41.44% 
Project Transportation Facilities 48.07% 61.46% 100.0% 78.65% 58.56% 

Associated Recreation and Fish and Wildlife Enhancement Features 

San Luis Reservoir and 
O'Neill Forebay (State share) 11,807 258 446 0 446 704 

Los Banos Creek Reservoir 
(State share) 2,873 55 72 0 72 127 

Total California Agueduct Facilities From Delta to Dos Amigos PumEing Plant 

Features jointly used 258,162 13,607 3,936 3,168 
Recreation and fish and wildlife 

enhancement features(a) 14,680 313 518 o 

TOTAL 272,842 13,920 4,454 3,168 

a) Certain annual operating costs of conveying recreation water from 
used for uses within recreation and fish and wildlife enhancement 
of a "variable" character. However, all such costs are included 
"minimum" category:, since the Standard Provisions do not apply. 

7,104 20,711 

518 831 

7,622 21,542 

features jointly 
features will be 

herein under the 
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Alternative Costs 

In project formulatiohand cost allo­
cation studies, the alternative costs 
of a purpose included in the planned 
operation of a.multipurpose facility 
are estimated as the costs df the least 
expensive single-purpose alternative 
means tha t would provide the same ben­
efits for that purpose as would the 
multipurpose facility. Alternative 
means include the possible construction 
of a single-purpose facility at the 
same site as the multipurpose facility. 
For wa ter supply, the al terriative means 
also include a desalting plant or a 
waste-water reclamation plant. For 
recreation and fish and wildlife en­
hancement, the alternative means also 
include enlargement of an existing 
water-related recreational development 
in the immediate vicinity. Inclusion 
of a purpose in the planned operation 
of a multipurpose facility is justified 
only if the cos ts alloca t~d to the pur­
pose do not exceed the alternative 
costs or the benefits of the purpose, 
whichever is less. 

Water Supply Alternative Costs 

The least expensive single-purpose 
means of providing the same water sup­
ply benefits as will be provided by the 
multipurpose California Aqueduct facil­
ities from the Delta to Dos Amigos 
Pumping Plant are estimated to be those 
multipurpose facilities resized so as 

TABLE VI 

to accommodate the purpose of water 
supply only. The costs of the single­
purpose water supply facilities essen­
tially would be the costs of the fea­
tures jointly used by purposes of the 
complete multipurpose facilities. Re­
creation and fish and wildlife enhance­
ment fea tures would not be needed. Thus, 
the cost of the alternative single­
purpose water supply facilities is equal 
to the total cos ts of the mul tipurpo se 
facilities, less: 

a The specific costs of recreation and· 
fish and wildlife enhancement fea­
tures. 

a The incremental costs of providing 
the last 74 cubic feet per second of 
capacity in the Aqueduct ~rom the 
Delta to Dos Amigos Pumping Plant, 
which is required for the conveyance 
of recreation water for use below Dos 
Amigos Pumping Plant. 

a'The estimated reduction in costs of 
Los Banos Reservoir if sized to a 
total capacity of 22,000 aare-feet 
for flood protection of the Califor­
nia Aqueduct only, rather than the 
present capacity, of 35,500 acre-feet 
for flood protection and recreation. 

The total estimated costs of this hyp~ 
thetical facility are summarized in 
Table VI. 

WATER SUPPLY ALTERNATIVE COSTS (STATE St~RE) 
(thousands bf dollars) 

Item First 
Costs 

Total project costs 272,842 
'less: Costs attributable to recreation: 

Cost of providing for 74 cubic feet per 
second of conveyance capacity 3,655 

Specific costs of recreation and fish 
and wildlife enhancement features 14,680 

Additional costs of Los Banos Reservoir as 
built (35,500 acre-feet capacity) over and 
above that size required oniy for flood 
protection of Aqueduct ~22,000 acre-feet) 218 

remainder: Water supply alternative costs 254,289 
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Equal Annual Equivalent 
Costs at 4.462% Interest: 
50-Year.Period 1968-2017 
Capitalj OMP&R I Tota1 

13,920 7,622 21,542 

29 64 93 

313 553 866 

12 1 13 ---
13,566 7,004 20,570 



Recreation and Fish and Wildlife 
Enhancement Alternative Costs 

The least expensive single-purpose means 
of providing the same recreation and 
fish and wildlife enhancement benefits 
as the multipurpose facilities from 
the Delta to Dos Amigos Pumping Plant 
are estimated to include: 

o An aqueduct from the Delta to San 
Luis Reservoir, sized to provide 274 
cubic feet per second of conveyance 
capacity; 200 cubic feet per second 
of which is for maintaining a single­
purpose San Luis Reservoir at a con­
stant water surface elevation, and 
74 cubic feet per second of which is 
to provide recreation water for use 
below Dos Amigos Pumping Plant. 

o The State's share of a San Luis Pump­
ing Plant sized to pump 200 cubic 
feet per second of water into a San 
Luis Reservoir. 

9 The State's share of a San Luis Dam 
and Reservoir of 72,700 acre-feet 
gross capacity. 

o The State's share of a Los Banos 
Reservoir of 20,500 acre-feet gross 
capacity. 

o The State's share of recreation and 
fish and wildlife enhancment fea­
tures essentially as planned for the 
multipurpose facilities. 

Table VII summarizes the total estimated 
State's share of the costs of this hypo­
thetical facility. 

TABLE VII 

RECREATION ALTERNATIVE COSTS (STATE SHARE) 

(thousands of dollars) 

Item 
First 
Costs 

Equal Annual Equivalent 
Costs ~t 4.462% Interest: 
50-Year period 1968-2017 
Capital IOMP&OR I Total 

Aqueduct from Delta to San Luis Reservoir 12,064 608 236 844 

San Luis Dam, Reservoir, and Pumping Plant 10,534 531 54 585 

Los Banos Dam and Reservoir 3,429 194 10 204 

Recreation and fish and wildlife enhance­
ment features 

TOTAL, recreation and fish and wildlife 
enhancement alternative costs 

14,680 

40,707 

313 

1,646 

518 831 

818 2,464 

Separable Costs 

In project formulation and cost allo­
cation studies, the separable cost of 
a particular purpose of a multipurpose 
facility is the estimated cost oof ac­
commodating that purpose in th~ planned 
construction and operation of the multi­
purpose facility. The separable cost 
of a particular purpose is the differ­
ence between the following two cost 
estimates: (a) the total cost of the 

multipurpose facility; and ° (b) the to­
tal estimated costs of a hypothetical 
facility planned to accommodate all 
purposes of the cOThplete multipurpose 
facility except the particular purpose. 
The total separable costs of the multi­
purpose facility is the total of the 
separable costs for all purposes ac­
commodated in the planned construction 
and operation of the facility. 
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Water Supply Separable Costs 

The separa.ble costs afwater supply 
for California Aqueduct facilities from 
the Delta to Dos Amigos Pumping Plant 
are the differences in estimated costs 
of (a~ the State's total share for the 
multipurpose facilities a.nd (b) the 
estimated costs of these facilities 
hypothetically sized so as to provide 

,for the same recreation and fish. and 
wildlife enhancement benefits as the 
multipurpose facilities, but no water 

supply benefits. 

These hypothetical facilities are esti­
mated to include the previously de­
scribed alterna.tive single-purpose re­
creation arid fish and wildlife enhance­
ment facilities. The estimated costs 
of these hypothetical facilities, which 
exclude wa ter supply as a pr6j ect pur­
pose, and the estimated separable costs 
of water supply for proj ect facilities 
from the Delta. to Dos Amigos Pu.mping 
Plant are shown in Table VIII. 

TABLE VIII 

WATER SUPPLY SEPARABLE COSTS (STATE SHARE) 

(in thousands of dollars) 

Item 

Total multipurpose facilities 

Less; Hypothetical facilities for 
recreation and fish and w1id1ife 
enhancemen t : 

Alternative faci1i~ies for recreation 
and fish and wildlife enhancement 

Y'emm:ndE:Y': Water supply separable costs 

Recreation and Fish and Hild1ife En­
hancement Separable Costs 

The separable costs of recreation and 
fish and wildlife enhancement are equal 
to the total estima.ted costs of mu1t~ 
purpose facilities from the Delta to 
Dos Amigos Pumping Plant in excess of 
the estimated costs of hypothetical 
facilities sized only for water supply. 
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First 
Costs 

272,842 

40,707 

232,135 

Equal Annual Equivalent 
Costs at 4.462% Interest: 
50-Year Period 1968-2017 
Capital I OMP&R I Total 

13,920 7,622 21,542 

1,646 818 2,464 

12,274 6,804 19,078 

Such hypothetical facilities are equiv­
alent to the alternative single-purpose 
water supply facilities previously de­
scribed, the costs of which are shown 
in Table V1. The estimated recre­
ation and fish and wildlife enhance­
ment separable costs for multi­
purpose facilities from the Delta to 
Dos Amigos Pumping Plant are shown in 
Table IX. 



TABLE IX 

RECREATION AND FISH AND WILDLIFE ENHANCEMENT 
SEPARABLE COSTS (STATE SHARE) 

(thousands of dollars) 

Item 

Total multipurpose facilities 

less~ Hypothetical facilities for 
water supply 

remaindel': Separable recreation and 
fish and wildlife enhancement costs 

First 
Costs 

272,842 

18,553 

Equal Annual Equivalent 
Costs at 4.462% Interest: 
50-Year Period 1968-2017 
Capital I OMP&R I Total 

13,920 7,622 21,542 

13,566 7,004 20,570 

354 618 972 

Footnotes 

1) "Agreement Between the Uni.ted States 
of America and the Department of 
Water Resources of the State of Cal­
ifornia for the Construction and 
Operation of the Joint-Use Facili­
ties of the San Luis Unit", Decem­
ber 30, 1961. 

2) Letter to Mr. William E. Warne, 
Director, Department of Water Re­
sources from Mr. C. H. Kadie, As­
sistant Regional Director, Region 2, 
Bureau of Reclamation, November 17, 
1965. 

3) "Agreement Between the United States 
of America and the Department of 
Parks and Recreation of the State 
of California for the Construction 
and Operation of the Initial Re­
creation Facilities of the San Luis 
Unit", June 3, 1969. 

4) For the project facilities from 
the Delta to Dos Amigos Pumping 
Plant, the associated water supply 
benefits are considerably greater 
than the estimated costs of the 
least expensive of any single­
purpose alternative water supply 
source, which, in this case, is 
the project facilities hypothet­
ically resized to accommodate water 
supply only. Since the justifia­
ble costs of water supplyare-there­
fore governed by the single-purpose 
alternative costs, rather than by 
the benefits, an extremely precise 
estimate of such benefits is not 
justified. 

5) See footnote 3. 
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COMMENTS 
BY 

THE DEPARTMENT OF NAVIGATION AND OCEAN DEVELOPMENT) 
THE DEPARTMENT OF PARKS AND RECREATION) 

AND THE DEPARTMENT OF FISH AND GAME, 
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State of California The Resources Agency of Californ 

Memorandum 

To Honorable Ronald B. Robie, Director 
Depa rtment of Hate r Resources 

Date Ma rch 28, 1977 

Subiect~ Cost Allocations to 
Recreation and Fish an 
\.Ji ld 1 i fe Enhancement, 
State Water Project 

From Director of Navigation and Ocean Development 

In response to your request of March 16, 1977, and in accordance IrJith 
Section 11912 of the California Water Code, we have reviewed the draft 
of Appendix D, "Costs of Recreation and Fish and Hildlife Enhancement", 
to the Department of Water Resources' Bulletin 132-77 and we have no 
comments. 

A:/f!;;JJ.u'/u'~) 
MARTY J<ERCADO 
Director 
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State of California The Resources Agency of California 

Memorandum 

To Honorable Ronald B. Robie, Director 
Department of Water Resources 

Date 

Subject: Cost Allocations to 
Recreation, Fish and Wildlife 
Enhancement State Water Project 

From Department of Parks and Recreation 

The California Department of Parks and Recreation has reviewed the draft of 
Appendix D, Bulletin 132-77 concerning costs for recreation, fish and wildlife. 
It is our understanding that you developed percentages for allocation of the 
Delta Water Facilities for purposes of illustrating the procedure only and that 
the purposes of repayment and cost allocation procedures will be developed 
within the next few years. We hope to have the opportunity of working with 
your Department in this area in the coming years. This Department has no 
other comments at this time. 

. /.-"'" 

;.1 :c (. (( / ;;tf-~ 
Jerbert Rhodes 
Director 
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State of California The Resources Agen 

Memorandum 

To Honorable Ronald D. Robie, Director 
Department of '/Jater- ~te.source0 

Date: .i'tpril 1, 1977 

From Department of Fish and Game 

Subject: \Jater Project - State of California, Depal'tment of Water Resources -
State Water Project - 1977 Cost Allocation to Recreation, Fish and 
Wildlife Erthancement 

Purpuant to Water Code, Section 11912, as amended by California Statutes of 
1966, Chapter 2'1, you requested. our 1;Jri tten comments on State 'vVater Project 
joint costs allocated to recreation, fish and wildlife enhancement, as 
re:;'lortec. in the revie\-/ draft of Appendix D to Bulletin No. 132-77. 

Appendix D presents neH cocts allocated to recreation, fish and wildlife 
enhancer:Jent of :;);109,743. This amount resulted from basically a net land 
allocation of J120,000, a ~261,000 increase in interest charges, and $271,000 
reduction in charges due to a reallocation of various portions of the project. 

The Department of Fish PJld Garle supports that rortion of this cost -allocation 
which is vli thin OUl' purvic\-: to evaluate. He certainl;y appreciate the Department 
of Water Resources 8ffo~,tG in p:.'ovidinc us \'ii th a prelil<linary draft to review 
earl~' in the c.evelopment staGe of t.he ne· .. :allc--cation. This does provide us a 
chance to clarify points of concern prior to submi ttinc; formal comments. '.ve 
~ard to continuini; cooperative efforts. 

Director 
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Quantity 

Length 

Area 

Volume 

Volume Time 

(Flow) 

Water Usage 

Moss 

Power 

Pressure 

I 

CONVERSION FACTORS 

English to Metric System of Meosurement 

English Unit 

Inches (in) 

feet (ft) 

miles (mi) 

square inches (in 2) 

square feet (ft2) 

acres 

square mi les (mi 2) 

gallons. (gal'} 

million gallons (10 6 ga'l) 

cubic feet (ft 3) 

cubic yards (yd 3) 

acre·feet (ac·ft) 

cubic feet per sec (ft 3/5) 

gallons per minute (gal/min) 

million gallons per day (mgd) 

ocreefeet per cere 

pounds (Ib) 

tons (short. 2,000 I b) 

horsepower (hp) 

pounds per square inch (psi) 

I Multiply by* I To get metric equivalent 

25.4 
.0254 
.3048 

1.6093 

mi II imetres (mm) 

metres (m) 

metres (m) 

ki lometres (km) 

6.4516 x 104 square metres (m 2) 

.092903 square metres (m 2) 
4046.9 square metres (m 2) 

.40469 

.40469 

0040469 

2.590 

3.7854 
.0037854 

3785.4 

.028317 

.76455 
1233.5 

1.2335 

.0012335 
1.233 x 10.6 

28.317 
.028317 

.06309 
6.309 x 10.5 

.043813 

.3048 

.45359 

.90718 
907.18 

0.7 460 

6894.8 

hectares (ho) 

square hectometres (hm 2) 

square kilometres (km 2) 

square ki lometres (km 2) 

litres (1) 

cubic metres 1m 3) 

cubic metres (m 3) 

cu bi c metres (m 3) 

cubic metres (m 3) 

cubic metres (m 3) 

cubic dekometres (dm 3) 

cubic hectometres (hm 3) 

cubic kilometres (km 3) 

Ii tres per second (lIs) 

cubic metres per sec (m 3/s) 

litres per second (115) 

cubic metres per sec (m 3/s) 

cubic metres per sec (m 3/s) 

cubic metres per square 
metre (m 3/m 2) 

ki logroms (k g) 

tonne (t) 

ki lograms (k g) 

ki lowotts (kW) 

pascol ( Po) 

* For greater accuracy, use conversion factors in "Metric Practice Guide" 

(American SOCiety for Testing and Materials, E 380-72). 
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